Combined blockade of the Na+ channel and the Na+/H+ exchanger virtually prevents ischemic Na+ overload in rat hearts.
Blocking either the Na(+) channel or the Na(+)/H(+) exchanger (NHE) has been shown to reduce Na(+) and Ca(2+) overload during myocardial ischemia and reperfusion, respectively, and to improve post-ischemic contractile recovery. The effect of combined blockade of both Na(+) influx routes on ionic homeostasis is unknown and was tested in this study. [Na(+)](i), pH(i) and energy-related phosphates were measured using simultaneous (23)Na- and (31)P-NMR spectroscopy in isolated rat hearts. Eniporide (3 muM) and/or lidocaine (200 muM) were administered during 5 min prior to 40 min of global ischemia and 40 min of drug free reperfusion to block the NHE and the Na(+) channel, respectively. Lidocaine reduced the rise in [Na(+)](i) during the first 10 min of ischemia, followed by a rise with a rate similar to the one found in untreated hearts. Eniporide reduced the ischemic Na(+) influx during the entire ischemic period. Administration of both drugs resulted in a summation of the effects found in the lidocaine and eniporide groups. Contractile recovery and infarct size were significantly improved in hearts treated with both drugs, although not significantly different from hearts treated with either one of them.